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The Respiratory Distress	  Observation Scale (RDOS), Pain, and Agitation
Dissertation AbstractThe	  Respiratory	  Distress	  Observation	  Scale	  (RDOS)	  is relatively	  new and	  has	  not been extensively	  evaluated.	  The	  purpose	  of this study	  was to, a) explore theincidence and	  severity of respiratory	  distress in the cognitively impaired adultpatient on mechanical ventilation, b) examine the relationships between respiratory	  distress,	  pain,	  and agitation in that same population, and c) compare the differencesin RDOS	  scoring results at a 1 minute versus a 3 minute observation period. Thisstudy	  had	  Institutional Review Board	  approval and	  took place	  in a large	  metropolitan medical intensive care	  unit. Our subjects consisted of 148 cognitivelyimpaired adults on mechanical ventilation.Our team	  found that 26% of our subjects experienced respiratory distress forover 5 hours aggregate per day. Patients on mechanical ventilation experiencedyspnea even if cognitively impaired. The RDOS slightly correlated	  with	  pain asmeasured by the Critical-­‐Care	  Pain Observation Tool (CPOT) score (rs = .15,	  p = .02).	  However, restlessness as measured by the Richmond Agitation and Sedation Scale(RASS) as compared to the RDOS	  score	  showed differentiation	  (rs = -­‐.02,	  p = .76).	  Finally, our findings indicate that 1 minute of observation was as good as 3minutes in terms of obtaining a score on the RDOS [rs(57) = .78, p < .001].	  This result	  has practical implications for use and research with this scale since direct careclinicians are more likely to utilize a scale that takes less time.
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Our findings recommend further testing of the RDOS in the critical carepopulation. Due	  to the limited amount of research on respiratory distress in thecognitively impaired patient prior to this research, this manuscript contributes tothe body of knowledge on the clinical state of cognitively impaired adults onmechanical ventilation.
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IntroductionEvery year in the United States,	  over 5 million hospitalized patients areadmitted to an intensive care unit (ICU). The average length of stay is 6-­‐9	  days. Theyare admitted primarily for life support that may include mechanical ventilation(Society of Critical Care Medicine [SOCCM], 2012). In	  a 2009 multinational cohortstudy of more than 13,000 adult patients by Metnitz	  et al.,	  over 53% of patientswere mechanically ventilated on admission to a critical care unit. This data issupported by	  an epidemiological study in 2010 examining over 6 million	  hospitalized patients in six states. That study found that mechanical ventilation wasassociated with mortality	  and significant disability (Wunsch, Linde-­‐Zwirble, Angus,Hartman, Milbrandt, & Kahn, 2010). Future projections show increasing numbers ofpatients receiving mechanical ventilation in hospitals (Carson,	  Cox, Holmes,Howard, & Carey, 2006).The	  two most common symptoms experienced by all hospitalized patients areshortness of breath /dyspnea, and pain (Banzett, Pedersen, Schwartzstein, &Lansing, 2008).	  Dyspnea is defined by a number of distinct qualitative symptomsand sensations caused by physiological, psychological,	  or neuromuscular origins(Banzett	  et al., 2008:	  Nishino, 2011: Parshall et al., 2012:	  Dudgeon & Shadd, 2012).	  Of	  all patients admitted to hospitals,	  50% have dyspnea (Parshall	  et al., 2012).Dyspnea in the mechanically ventilated critical care patient has been recognized asan area that has little research (Schmidt, et al., 2014}.Mechanical ventilation is associated with symptom	  burden and increasedcosts (Carson et al., 2006). After an ICU stay including mechanical ventilation,
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mortality	  and morbidity after discharge has a higher probability among patientsthat have chronic illness, who are elderly, and among patients that have had or whohave multiple organ failure (Fischer,	  Gozansky, Sauaia, Min, & Kutner, 2006: Carsonet al., 2006: Wunsch et al, 2010: Ebell & Alfonso, 2011).	  
Statement of the ProblemThe consequences	  of patients suffering with dyspnea while being mechanicallyventilated are serious. In 2011 Schmidt et al. researched dyspnea with mechanicalventilation.	  Their study found that dyspnea was associated with anxiety and delayedventilator weaning. Qualitative studies with patients have also shown that dyspnea	  has been found to be to be one of a number of distressing symptoms experiencedduring an ICU stay while on mechanical ventilation (Nelson et al., 2001:	  Li &Puntillo, 2006:	  Schmidt et al., 2014).	  Studies on this experience or perception ofrespiratory distress symptoms have difficulty with quantifying the experience(Bausewein,	  Farquhar, Booth, Gysels, & Higginson, 2007). One of the difficulties isthat dyspnea is associated with up to 20 different sensations from up to 16 differentorigins (Banzett	  et al., 2008:	  Parshall et al., 2012).Historically most	  of the studies on the experience of dyspnea have been onpatients who could communicate a level of distress in some way (Mularski et al.,2010). Some studies have even induced dyspnea in healthy volunteers in order todiscover the mechanism of dyspnea and/or the experience (Banzett	  et al., 2008). Asa result up to 40 dyspnea scales are available for cognitively intact adults todescribe their symptoms (Bausewein	  et al., 2007:	  Mularski et al., 2010:	  Parshall etal., 2012).
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In 2008 Dr. Margaret Campbell and her team from the Center for HealthResearch in Michigan completed work in the area of assessing dyspnea on thecognitively impaired patient. The Respiratory Distress Observation Scale (RDOS)was created (Campbell,	  2008).This scale is relatively new and has not been extensively evaluated.	  The scalewas then modified in 2010 by the addition of a paradoxical breathing measurement(Campbell, Templin,	  & Walch, 2010). The differentiation between respiratorydistress as defined by the RDOS,	  pain, and anxiety has not yet been studied.
PurposeThe	  overall purpose of this study is to explore the incidence and severity ofrespiratory distress and the relationships between respiratory distress, pain, andagitation in the cognitively impaired adult patient on mechanical ventilation. Inaddition, reliability testing of the RDOS will be examined by comparing differencesin RDOS scoring results at a 1 minute versus 3 minute observation period.
Research QuestionsThe research questions this study will answer are:
1.	  What is the incidence and severity of respiratory distress as measured by theRDOS in the cognitively impaired adult patient on mechanical ventilation?
2.What are the relationships between respiratory distress as measured by theRespiratory Distress Observation Scale (RDOS),	  pain, and agitation	  in cognitivelimpaired adult patients on mechanical ventilation?
3. What	  is the difference between scoring results from the RDOS at 1 minute versus3 minutes when evaluating the cognitively impaired adult patient on mechanicalventilation?	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Specific AimsThe specific aims of this study are to:
1. Explore the incidence and severity of respiratory distress in the cognitivelimpaired adult patient on mechanical ventilation.
2. Examine the relationships between respiratory distress, pain, and agitation incognitively impaired adult patients on mechanical ventilation.
3.	  Compare	  the differences	  in scoring results on the RDOS at 1 minute versus 3minutes when evaluating the cognitively impaired adult patient on mechanicalventilation.
Background and SignificancePatients	  may be suffering from dyspnea and unable to report their distress. Incritical care from 27 to 59% of patients are sedated, comatose, or delirious (Sessler	  et al., 2002:	  White et al., 2007). Delirium	  is an independent predictor for mortalitywithin 6 months as well (Ely et al., 2004). A delirious, sedated, or comatose patientcannot tell clinicians what symptoms bother them the most. In this population, evenafter discharge, symptoms of confusion, dementia, or deliriummay linger for sometime (Ely et al., 2004). Thus, it is difficult to directly ask this population of patientswhat they are experiencing during their critical care stay while on mechanicalventilation.Researchers have found, in the setting of critical care, palliation of symptomswith full treatment can be cost effective (Smith	  & Cassel, 2009:	  O'Mahony et al.,2010). Many believe that full treatment goals of critical care are incompatible withproviding palliative care (Smith	  & Cassel, 2009). Palliative care however, can becompatible with life support therapies such as mechanical ventilation due to theassociation of mechanical ventilation with patient discomfort. (Payen, Bosson,
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Chanques, Mantz, & Labarere, 2009: Schmidt et al., 2011: Schmidt et al,. 2014) In a2007 study, high-­‐risk	  patients	  in the medical ICU who received concurrent palliativecare “had	  significantly shorter lengths of stay… (8.96 vs. 16.28 days, p = .0001)”(Norton	  et al., 2007).	  In 2014, in a review of literature by Puntillo et al., it was foundthat favorable critical care outcomes are linked to control of distressing symptomssuch as dyspnea.Dyspnea has been found to be under-­‐recognized	  and under-­‐treated	  (Schmidtet al., 2014). In a study	  by Puntillo et al.	  in 2010 only 34% of their 171 subjects onmechanical ventilation were able to express their discomfort while 27%weredelirious.	  Thus, one	  can conclude that some patients may be suffering from dyspneawhile they are cognitively impaired.	  Another aspect in the examination	  of respiratory distress concernsmechanically ventilated patients for whom physicians have deemed as having a“poor prognosis” or for whom care is documented as “medically futile.”	  The relief ofpain, dyspnea, and thirst have been deemed as necessary for quality	  end of life care(Puntillo et al., 2014). Since the mortality of a critical care stay with mechanicalventilation can be greater than 30 percent in the elderly (Schmidt	  et al, 2014), it islikely that these patients may suffer from respiratory distress during their terminalhospital stay. If so, respiratory distress in a potentially terminal ICU stay would becontrary to generally accepted palliative care goals (Mularski,	  et al., 2009:	  U.S.DHH,CDC, NCHS, 2011: Puntillo et al., 2014).The question remains on how to separate the determination of dyspnea fromother symptoms of distress and how to obtain	  information about dyspnea from
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those that are cognitively impaired. What	  we do know from adult patients, is thatthe subjective experience and objective markers for pain and dyspnea havesimilarities (Banzett,	  Gracely, & Lansing, 2007).	  The sensation of dyspnea in themechanically	  ventilated patient has multiple and inter-­‐related	  causes including thesensation of discomfort and pain (Schmidt et al., 2014).Pain like dyspnea, is a subjective experience (Schwartzstein,	  2012:	  Puntillo etal., 2014). Both pain and dyspnea are transmitted via nervous system pathways thatmay or may not relate to an impending threat to the individual (Gracely	  et al., 2007:	  Herigstad, Hayen, Wiech, & Pattinson, 2011: Schwartzstein, 2012).Pain has been very well studied since the 1970 (Gracely, Undem, & Banzett,2007).	  Pain,	  has been studied and evaluated with validated observational scales onthe cognitively impaired (Stites, 2013: Puntillo et al., 2014). Critical careobservational pain scales use behavioral and/or physiological signs to obtain aconclusion	  about level of discomfort (AACN, 2013: Stites, 2013). According toPudas-­‐Tähkä	  et al., only a few are reliable enough for day-­‐to-­‐day	  clinical practice(2009). Examples include an observational pain scale utilized with cognitivelyimpaired ICU patients	  called the Critical-­‐Care	  Pain Observation Tool (CPOT) createdby Gélinas et	  al in 2004 (Gélinas	  et al., 2004). This tool utilizes facial expression,restlessness, and ventilator compliance among other things in order to evaluate	  levels of pain (Gélinas et al,	  2004). Another scale, the	  adult	  non-­‐verbal	  pain scale(NVPS) includes restlessness, blood pressure, heart rate, ventilator compliance, andrespiratory rate as a means to rate	  pain in the non-­‐verbal	  adult (Odhner, Wegman,Freeland, Steinmetz, & Ingersoll, 2003).	  These scales measure items such as
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restlessness and vital	  signs. Those	  factors may co-­‐exist with other signs of distresssuch as agitation/anxiety and shortness of breath.The study of critical care patient distress is complicated because manypatients in intensive care units have pain management and sedation medicationsthat infuse intravenously	  on a continuous basis (Payen et al., 2007:	  Puntillo et al.,2014). Optimizing	  continuous medications with a validated, reliable, and structuredmethod of titration, was the underlying focus for agitation or restlessness scaledesign (ACCM, SCCM, & ASHP, 2002: Jacobi et al., 2002). Scales	  on agitation such asthe observational Richmond Agitation and Sedation Scale (RASS) (Sessler et al.,2002) or other observational scales for the cognitively impaired have not identifiedrespiratory distress or dyspnea as a separate symptom either (Mularski et al,	  2010:	  Schmidt et al., 2014: Puntillo et al., 2014).The Respiratory	  Distress Observation Scale (RDOS) was tested and validatedvia psychometric testing (Campbell,	  2008:	  Campbell et al., 2010). According to aliterature review as of January of 2015, it has been tested and used with very fewresearchers. These groups have done testing on this scale on either cognitivelyintact patients or in a non-­‐critical	  care setting. The RDOS however, is cited innumerous peer reviewed articles including The American Thoracic Societystatement on dyspnea and the Improving Palliative Care in the ICU (IPAL) AdvisoryBoard statement (Parshall	  et al, 2012: Puntillo et al,	  2014). Due to preliminaryresearch on cognitively impaired critical care patients experiencing respiratorydistress by Dr. Campbell in 2007,	  it is an	  appropriate instrument to assess for theprevalence of dyspnea in the sedated or cognitively impaired mechanically
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ventilated ICU population (Campbell,	  2008:	  Campbell et al,	  2010).This dissertation will contain 3 manuscripts that will address the threeresearch aims stated previously. Utilizing the RDOS, the	  first manuscript willdescribe the incidence and severity of respiratory distress in the cognitively	  impaired adult critical care patient on mechanical ventilation. Extensive	  descriptionof our study subjects and characteristics	  will be included.The second manuscript will be on the indicator of respiratory distress ordyspnea as measured by the RDOS and the differences between respiratory distress,pain, and agitation in our study population. Our study	  examines the	  RDOS and itsdiscriminatory validity as compared to pain and agitation in patients who areunable to communicate their needs.Finally the third	  manuscript	  will address the 3 minute observation timeperiod utilized in the initial psychometric studies which created the RDOS. Previous	  research on the RDOS included RDOS measurements taken over a 3 minute timeperiod (Campbell,	  2008: Campbell et al, 2010). On busy nursing units, it is unlikelythat a 3 minute observation period would be utilized by staff nurses.Currently, there are no other published instruments that can objectivelyevaluate respiratory distress in the cognitively impaired adult (Parshall	  et al., 2012:	  Schmidt, et al, 2014:	  Puntillo et al., 2014).	  Thus, a more complete exploration ofrespiratory distress in this population and the reliability of the RDOS is the next stepin knowledge development in this area.
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The incidence	  and severity of respiratory distress according to the

Respiratory Distress Observation Scale (RDOS) in critical care
AbstractThe Respiratory Distress Observation Scale (RDOS) was tested and validated	  via psychometric testing. However, in spite of	  its favorable reviews, there is a needfor further evaluation of this scale and its use. The purpose of this study was toexplore	  the incidence and severity of respiratory distress utilizing the RDOS in thecognitively impaired medical intensive care adult patient on mechanical ventilation.This study was a non-­‐experimental	  descriptive observational	  study withconcurrent and retrospective	  medical record review. The study took place in ametropolitan medical intensive	  care unit. Subjects were 141 cognitively	  impairedsubjects on mechanical ventilation that were observed for a total of 309 timesthroughout the day and night. Multiple diagnoses and problems were noted for oursubjects. After excluding resolved problems and eliminating redundancies, ourprogress	  notes showed 78% or 116 subjects with 6 or more diagnoses	  or problems.Of the 141,	  26% of the subjects had respiratory distress as measured by a thresholdof 3 or higher on the RDOS in at least one observation period.The medical intensive care patient	  population is complex. These resultscannot be generalized to a surgical or trauma intensive care population.Approximately one in four cognitively impaired adults in our sample met thethreshold for respiratory distress. Even if one disagrees with the total amount oftime of distress, based on our observations, there were signs of unrelievedrespiratory discomfort in the cognitively impaired adult on mechanical ventilation.
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IntroductionOverall, in the United States, 1 in 5 Americans die during hospitalizationinvolving ICU with an average	  ICU length of stay of 12 days (Angus et al, 2004). Ofthose that are 65 or older, 35.3% die in an acute	  care hospital as an inpatient (U.S.	  Department of Health and Human Services [U.S.DHH], CDC, National Center forHealth Statistics [NCHS], 2011).Consensus panels of experts on palliative care in the ICU setting havedetermined quality indicators for end-­‐of-­‐life	  care in the ICU. Many are based onqualitative studies with dying cancer and hospice patients	  who are able	  tocommunicate their wishes (Lorenz,	  Rosenfeld, & Wenger, 2007:	  Mularski, et al.,2009: U.S.DHH, CDC, NCHS, 2011). Since end-­‐of-­‐life	  dyspnea is a quality indicatorthat has not been extensively studied in the ICU population (Campbell,	  Templin,	  &Walch, 2010:	  Schmidt et al., 2014),	  there is a need for further research in this area(Puntillo et al., 2014).	  As healthcare clinicians our goal is to alleviate suffering. There is evidence tosupport that being a patient in the ICU on mechanical ventilation is associated withsignificant discomfort and dyspnea (Li	  & Puntillo, 2006: Schmidt et al., 2011:	  Schmidt et al.,	  2014).	  In addition, due to the nature of an illness or injury thatrequires ICU monitoring and care, many of these patients will die (Puntillo et al.,2010:	  Campbell, 2012).To illustrate the potential end of life issue in hospitals, 35.3% of those 65 orolder die in an acute care hospital as an inpatient (U.S.DHH,	  CDC, NCHS, 2011). Since50% of patients admitted to hospitals have dyspnea, the conclusion can be drawn
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that any particular ICU hospitalization could include a terminal stay that mayinclude discomfort and distress (Campbell,	  2012: Parshall, Schwartzstein, et al.,2012:	  Puntillo, Smith, Arai, & Stotts, 2014).The Respiratory	  Distress Observation Scale (RDOS) was tested and validatedvia psychometric testing (Campbell	  et al., 2010: Campbell, 2008). According to aliterature review as of January of 2015, it has only been rigorously studied withthree groups of researchers. These groups have done testing on this scale on eithercognitively intact patients, or in a non-­‐critical	  care setting. The Respiratory DistressObservation Scale (RDOS) however, is cited in numerous peer reviewed articlesincluding The American	  Thoracic Society statement on dyspnea and the ImprovingPalliative Care in the ICU (IPAL)	  Advisory Board	  statement (Parshall et al, 2012:Puntillo et al, 2014). Review of the literature concludes that respiratory distress inthe cognitively impaired ICU adult has not been adequately researched (Schmidt etal., 2014).In the last 10 years however, research on cognitively impaired critical carepatients experiencing respiratory distress was begun by Dr. Campbell starting in2006, The RDOS was developed. It	  has been identified as an appropriate instrumentto assess for the prevalence of dyspnea in the sedated or cognitively impairedmechanically	  ventilated ICU population (Campbell et al,	  2010:	  Campbell, 2008a).	  The purpose of this study was to explore	  the incidence	  and severity of respiratorydistress in the cognitively impaired medical intensive care adult patient onmechanical ventilation.
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Background and SignificanceThere is evidence to support that being a patient in the ICU on mechanicalventilation is associated with significant discomfort and dyspnea (Li	  & Puntillo,2006: Puntillo et al., 2010: Schmidt et al., 2011:	  Schmidt, et al., 2014). Dyspnea isassociated with autonomic behaviors such as increased respiratory rate, increasedheart rate, and accessory	  muscle use (Campbell, 2007:	  Campbell, 2008a: Parshall etal., 2012).	  Dyspnea and pain are the two most common symptoms	  experienced bypatients (Banzett, Pedersen, Schwartzstein, & Lansing, 2008). In 2011 Schmidt et al.found that patients on mechanical	  ventilation with dyspnea have longer ICU staysthan patients with less dyspnea.	  They also found that dyspnea was associated withanxiety and delayed ventilator weaning (2011).Puntillo et al. (2010) found that for 34% of critical care patients, dyspneawas the most distressing symptom. In addition, when assessing this population ofpatients about their symptoms, only 10% had the ability to answer all the questionsin that study. Schmidt et al. in 2011 found 46% of alert mechanically ventilatedpatients had substantial dyspnea with sensations of air hunger and increased workof breathing (2011). However, in prior studies, observations for dyspnea or distresstook place during the daytime and usually during ventilator weaning times in themorning (Campbell, 2006: Li & Puntillo, 2006: Schimdt et al., 2011). At this point, itis unknown howmuch respiratory distress may be experienced by our population attimes such as in the middle of	  the night.Patients in critical care can be sedated, neurologically damaged, or otherwisementally impaired due to their level of illness. These patients, whether they suffer
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from a neurological injury, or are subject to sedation, are cognitively impaired as aresult.	   In fact, in	  critical care from 27 to 59% of patients are sedated, comatose, ordelirious (Ely et al, 2004:	  White et al, 2007). For the patient on mechanicalventilation in critical care, use of protocol driven assessments and scales as a meansto evaluate	  pain, agitation, and need for sedation leads to improved outcomes	  (Skrobik et al, 2010:	  Schmidt et al. 2011).	  Some patients may be suffering from dyspnea and unable to report theirdistress. These patients cannot communicate clearly what they are experiencingwhile on mechanical ventilation. In a neuroimaging study on pain and dyspnea byNishino in 2011, results suggest that neural structures for dyspnea and pain mightbe shared (Nishino, 2011).	  If a patient is experiencing respiratory distress, they arelikely to be having the subjective experience of dyspnea. From an exploratory studyin 2007, Campbell found that the autonomic experience of asphyxia could lead tobehaviors that could be observed	  in cognitively impaired patients (Campbell, 2007).After that study, in 2009 Campbell and Walch found that over 50% of patients neardeath were unable to respond to a yes/no question about dyspnea (2009).Since many previous studies	  have excluded patients	  on mechanicalventilation that are functionally unable to communicate, and since many studieshave found that critical	  care patients on mechanical ventilation do experiencedyspnea, a conclusion can be drawn. According to a literature review in 2014 bySchmidt et al., the prevalence of dyspnea and respiratory distress in the populationof critical care patients on mechanical ventilation has been understudied. It followsthat obtaining new information about respiratory distress in the cognitively
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impaired	  ventilated population in critical care has practical and financialimplications in terms of the duration of mechanical ventilation and alleviation ofsuffering.
Theoretical frameworkThe theoretical model for this study was created	  Dr. Margaret Campbell	  in2008 (Campbell, 2008b). This model was created as a result of the validity	  testingand creation of the Respiratory Distress Observation Scale	  (RDOS)(Campbell,2008a). The Campbell model is a testable framework that shows observableelements including respiratory distress behaviors that may be seen in critical carepatients that are cognitively impaired.This model provides an appropriate framework for our study since respiratorydistress and the RDOS include multiple elements of this model. Our study will bedescribing the incidence and severity of respiratory distress as measured by theRDOS. Elements that we will examine within the model will include vital signelements	  such as tachycardia and tachypnea (Campbell, 2008a: Campbell, 2010:Campbell, et al., 2010). Patient characteristics and demographics will also beexamined.
The InstrumentThe original 2008 RDOS was	  a seven item instrument that could be scored by aclinician. The maximum score was 14 with higher scores indicating greaterrespiratory	  distress. Each variable was	  assigned a score between 0 and 2. The itemswithin the scale included;	  heart rate at or above baseline, respiratory rate at orabove baseline, restlessness, accessory muscle use, grunting, nasal flaring, and the
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presence of a look of fear (Campbell, 2008a).	   After 2008 validation studies thepresence of a paradoxical breathing pattern added 2 more points to make a newtotal of 16 as a maximum score for the tested 2010 RDOS (Campbell et al., 2010).	  Paradoxical breathing was found to be highly correlated with signs of distress uponobservation (Campbell,	  2008a).	  The RDOS was scored during a 3 minuteobservation period	  which included auscultation for counting heart rate andrespirations for one minute. (Campbell, 2010: Campbell et al., 2010).	  The RDOS has been shown to have “perfect	  inter-­‐rater	  reliability” (Campbellet al, 2010). Convergent validity scores was found to be acceptable	  when comparedto the dyspnea VAS (rs= 0.404, p= 0.05) (Campbell et al., 2010). Internal consistencywas found to be acceptable as well with a Cronbach’s alpha at 0.64 and internalconsistency correlation coefficient of 0.78 (Campbell et al., 2010).	  Most recentlyCampbell & Templin found that for patients on mechanical ventilation, a score of 3or greater on the RDOS met the threshold for dyspnea (2015).In a study by Hui et al. in 2013, inter-­‐rater	  agreement between patients andnurses was 0.09 (p<0.001) indicating that observed dyspnea was less than thatreported by patients. However, 47% of the reported dyspnea	  values were withinone point (Hui et al., 2013).	  The patients in this study were cognitively intact. (Hui etal., 2013).In 2014, a conference study abstract by Persichini, Gay, Schmidt, Demoule, &Similowski confirmed behavioral evaluation of dyspnea	  by examining 193 ICUpatients and comparing dyspnea	  with a visual analog scale (VAS).	   They also foundthat 73 of those 193 subjects were cognitively impaired and excluded (Persichini et
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al., 2014). In that study they found that the RDOS had a 95.5% specificity to predicta VAS score greater than three in 120 ICU subjects (Persichini et al., 2014).
Method
SampleThe site for this research study was a tertiary care metropolitan hospitallocated in Southern California.	  This study took place in the 24 bed medical ICU.Members	  of the critical care team include pulmonologists, physician specialists,nurses, advanced practice nurses, respiratory therapists, physical therapists,dieticians, social workers, and other clinicians. This healthcare	  system records allhealth information in electronic medical	  records. Institutional Review Board (IRB)approval was obtained from the facility and the University of San Diego. Informedconsent was waived due to the non-­‐invasive	  nature of the observations and due tothe routine number of patient observations that take place in the study site forquality of care evaluation.	   Adult participants were screened and included based onpresence of mechanical ventilation	  via endotracheal tube or tracheostomy, cognitionas measured by the Glasgow coma scale and other criteria (Table	  1). In addition,those that may be agitated due to a severe psychosis were excluded.This study utilized convenience and purposive sampling.	   Repeatedobservations on the same participant were permitted. Observations took place at allhours throughout the day and night.
ProcedureThis study was a non-­‐experimental	  descriptive observational	  study withconcurrent and retrospective	  medical	  record review. A priori power analysis
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determined a goal of 100-­‐200	  subjects. Study observations were completed by twocritical care nurse observers until an adequate number of samples was obtained.Observation data collection took place through a glass	  window from the hallway	  from outside of the room. Subject demographics and characteristics were obtainedfrom the electronic medical record.Purposive convenience sampling allowed for a representative number ofobservations to take place at each hour of	  the 24 hour day (Figure 2). If	  a subjectwas re-­‐admitted	  to the ICU or re-­‐intubated,	  this was noted at the observation time.Retrospective and concurrent medical record review yielded	  subject demographicsand characteristics. Scoring the RDOS required an assessment of subject heart andrespiratory rates. The	  respiratory	  rates were obtained from the screen on themechanical ventilator. The pulse heart rate was obtained from the bedside cardiacmonitor during the observation period.
Results
Data AnalysisSPSS version 21 was utilized to analyze the demographics and characteristicsof our study population(IBM SPSS,	  2012). The key variable of this study was thescore of the 2010 RDOS scale taken during an observation period of 3 minutes.	  Datawas screened for	  patterns of normality and outliers.Our subjects consisted of 148 patients on mechanical ventilation. There wasan average of two separate	  observations per subject. Data was screened for missingvalues, outliers, and distribution patterns. For respiratory distress, the results ofRDOS scoring for this analysis were extracted from a concurrent study. The first 81
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subjects had scores of the 2008 RDOS alone. The following	  63 subjects had scoringdone for both the 2008 and 2010 RDOS. Out of the original 148, seven subjects wereexcluded in this study due to missing data. This left 141 subjects.Observation scores were obtained at every hour of the day and night. (Figure	  1illustrates the observation time distribution). A formal test with Kolmogorov-­‐Smirnov test confirmed that the RDOS observation times did not follow a normaldistribution pattern (KS = 0.187, df = 308, p < 0.001). The non-­‐parametric	  KruskalWallis testing revealed that there was no time effect on the RDOS scores (χ2 (23) =33.447, p = 0.074).The majority of our subjects were men (60%). The mean age was 66 SD14 andthe mean Glasgow Coma Scale (GCS) score was 8 SD2. Artificial airway access wasvia endotracheal tube (92%) in as opposed to tracheostomy (8%). The meannumber of ventilator days of our subjects at the time of observation was 4 SD4 witha median number of days of two. (Table 2)In the daily physician progress notes, intensive care specialists documented alisting of diagnoses and patient problems. For our subjects, almost all hadrespiratory failure listed (95%). Forty-­‐one	  percent had a lung problem or some kindor lung based infection. Half of the subjects	  (50%) had a kidney injury, problem, orsome kind of kidney disease. In addition, 52% had some kind of cardiovascularsystem problem not including minor issues such as a history of hypertension.Diabetes was fairly common with 41% having either controlled	  of uncontrolledblood sugars, and 22% had a cardiac dysrhythmia such as atrial fibrillation orflutter.
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Multiple diagnoses and problems were noted for our subjects. 33% of oursubjects had a lung issue or problem combined with kidney damage, injury, orchronic kidney disease. 20% or 30 subjects had sepsis plus a lung issue as well.After excluding resolved problems and eliminating redundancies, our progressnotes showed 78% or 116 subjects with 6 or more diagnoses or problems. Therewere even 11% or 17 subjects with 10 or more problems or diagnoses listed.Morbid obesity was documented in 11% of the subjects with a few describedas “supermorbidly obese.” Five percent had a brain injury or dementia and sevenpercent were status post a cardiac arrest during that hospital stay (Table 3).In terms of agitation, the median Richmond Agitation and Sedation score(RASS) was -­‐3	  with a mode of -­‐3	  as well. For the evaluation of pain, behaviors ofpain as documented by the nursing staff was categorized as being	  present or absent.Regression imputation was utilized in order to obtain a 2010 RDOS 3 minutescore from the 2008 RDOS 3 minute score. Spearman’s rho correlation showed thatthe correlation between the results of the 2008 RDOS and the results of the 2010	  RDOS was large and statistically significant, (rs(99) = .89, p < .001). A regressioncoefficient relating the 2008 scoring and the 2010 scoring was calculated to changethe 2008 RDOS score to the 2010 RDOS score including paradoxical breathing. Thisregression coefficient was statistically significant, b = 1.04, p < .001, 95% CI = .91 to1.18. Our equation to predict 2010 scores from the 2008 scores was thus: 2010RDOS score = 1.04(2008 RDOS score) + .21. Utilizing the above regression modeling,309 observations became available for analysis on the 141 subjects.	   The mean score	  of all the 3 minute 2010 RDOS equivalent scores was 2 SD2 with a median score of 1
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(95% CI = 1.8-­‐2.4).	  The range of scores was from 0 to 10. Results were positivelyskewed with most of the scores at the low end of zero to two. Outliers were includedwith RDOS calculations.Out of the 141 subjects analyzed,	  26% of the subjects had respiratory distressas measured by a threshold of 3 or higher on the RDOS in at least one observationperiod. Of all 309 observations, 73 observations or 23% indicated respiratory	  distress.
DiscussionIn order to encourage more research on the RDOS and dyspnea scales, onemust prove that respiratory distress on mechanical ventilation is a problem for thecognitively impaired. This study supports previous findings from cognitively intactpatients that described	  dyspnea as a distressing sensation while mechanicallyventilated (Li & Puntillo, 2006: Schmidt et al. 2011).This exploration of the incidence of respiratory distress utilizing the RDOS toldus that approximately one in four cognitively impaired adults in our population metthe threshold for respiratory distress about 23% of the time. In terms of a 24 hourday, this study might indicate that for a mechanically ventilated cognitivelyimpaired patient, a up to five and one-­‐half	  hours aggregate might	  includerespiratory distress. Even if one disagrees with the total amount of time of distress,based on our observations there exists signs of unrelieved respiratory discomfort inthe cognitively impaired adult on mechanical ventilation.
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LimitationsThe	  sedation and analgesic components were not included in this study sinceour researchers were simply looking at subject behaviors. Standard care wasprovided to all mechanically ventilated patients during observations includingcontinuous intravenous medication	  for pain and sedation. There might also havebeen a scrutiny effect whereby the behavior of the patients or staff interactions withthe patient changed based on the fact that they were observed by an investigator. Itshould be noted that previous studies	  on the RDOS have not indicated whether timeof day was a factor in the results. Our investigators, unlike previous studies on ICUpatient distress, purposively attempted to avoid observations of ventilator weaningsubjects who were most likely to be cognitively intact. Our research found that timeof day was not a factor in RDOS results. That further supports the concern aboutunrelieved respiratory distress in this population.Subject observations were completed by only two nurse observers on one unit	  through windows and outside of the patient rooms. Selection bias may haveoccurred due to the limited number of observers and patient privacy curtains thatmight have obstructed views during bathing and toileting. However anecdotally, itwas noted that	  restless behavior, respiratory rate, and other signs of distress asmeasured within the RDOS did seem to increase when patients were turned,suctioned, and bathed. In addition, since observation times occurred around theclock, subjects were selected based	  on observer convenience.Finally, the medical intensive care patient population is complex and varied.These results cannot be generalized to a surgical or trauma intensive care
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population. Also, it is unknown if a language barrier or an active delusional	  psychological disorder would affect the RDOS scores.
ImplicationsFurther research on this scale is needed since it is clear from previousresearch and this exploratory study that respiratory distress is present inmechanically ventilated adults whether they are cognitively impaired or not. It isunknown at this point whether	  this scale discriminates between respiratorydistress, pain, and agitation behaviors. Further examination of the impact of painand agitation on RDOS scores is warranted and will be analyzed from data collectedwithin this study.The benefits of having	  a functional scale such as the RDOS are the following:a) clinicians would have enhanced communication about patient status, b)ventilator settings could be assessed and optimized to prevent ventilator patientdysynchrony, and c) finally patient distress	  could be alleviated more effectively atend of life.
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Table 1. Participant eligibility
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Figure 2. Q-­Q	  graph of observation times
Table 2. Subject Characteristics n=148
M/F %M/FGender 88/60 60/40%
Mean/SD Median ModeAge 66 SD15 67 64# of 2 SD1 2 1observations
per subject# of days on 4 SD4 2 1mechanical
ventilation*Glasgow Coma 8 SD2 8 10Scale score**RASS score** -­‐3 -­‐3CPOT score** 1 SD1 0 0*First 24 hours	  on mechanical ventilation (MV)	  has been	  noted	  as Day 1. 2outliers on MV > 89 days were excluded	  from calculations.**Most recent score to time of respiratory distress observation, Subjectswith a RASS score of zero were excluded.
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Table 3. Subject diagnoses
Diagnosis listed as per physician progress notes n=148 %Respiratory failureLung injury or lung based infectionSepsisShockKidney problem/injury and/or kidney diseaseOrgan failureElectrolyte problemCardiovascular pathology(except for a history of controlled HTN)Cardiac dysrhythmia such as atrial fibrillation or flutterDiabetesAnemiaObesity/Morbid obesityHistory of substance abuse or psych disorder(unrelated	  to respiratory failure)Brain injury or dementias/p cardiac arrest
1406042387426357733614423/1616810
95%41%28%26%50%20%24%52%22%41%30%16%/11%11%5%7%
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The Respiratory Distress Observation Scale (RDOS), Pain, and Agitation
AbstractThe Respiratory Distress Observation Scale (RDOS) is cited in numerousresearch articles including The American Thoracic Society statement on dyspneaand the IPAL-­‐ICU	  Advisory Board. It was designed for the adult cognitively impairedpatient. In	  the arena of adult critical care, discriminatory analysis of discomfortassociated behavioral scales for use in cognitively impaired ICU patients onmechanical ventilation is limited. This study’s purpose was to explore therelationships between the RDOS, the Richmond Agitation and Sedation Scale(RASS), and the Critical-­‐Care	  Pain Observation Tool (CPOT) in the cognitivelyimpaired adult	  patient on mechanical ventilation.Thi stud was	   non-­‐experimental	  descriptiv observational	  stud withconcurren and retrospectiv medica recor review. Our sample consisted of 148cognitively impaired subjects on mechanical ventilation from a medical intensivecare unit. The RDOS was compared to the CPOT pain scores	  and RASS agitationscores.	  Spearman’s rho showed a correlation between the RDOS score and the CPOT(rs = .15, p = .02). Between the RDOS and RASS score there was no significantcorrelation (rs = -­‐.02,	  p = .76). In addition, the CPOT and the RASS however werecorrelated (rs = .26, p < .001). The correlation between the RDOS and pain scores	  (CPOT) are of concern since clinicians utilize these scores as a basis for	  treatmentand evaluation of treatment response.	   Future research is needed to focus onexamination of within scale components in order to increase differentiationbetween the newer RDOS and the widely used RASS and CPOT scales.
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IntroductionIn a multinational cohort study of more than 13,000 adult patients	  by Metnitz	  et al. (2009), over 53% of patients were mechanically ventilated on admission toICU. Some patients may be suffering from dyspnea and unable to report theirdistress (Campbell & Templin, 2009).	  In critical care from 27 to 59% of patients aresedated, comatose, or delirious. (Ely et al., 2004:	  White et al., 2007)	   These patientscannot communicate clearly what they are experiencing during their critical carestay while on mechanical ventilation. One can conclude that some patients may besuffering	  from dyspnea or respiratory distress while they are cognitively impaired.In 2008 Dr. Campbell and her team completed work in the area of assessingdyspnea on the cognitively impaired patient. The Respiratory Distress ObservationScale (RDOS) was	  created (Campbell, 2008a).	  The original 2008 RDOS was testedand validated on patients during ventilator weaning. It was validated on cognitivelyintact patients who could fill out a visual analog scales on their	  levels of shortness ofbreath (Campbell, 2008a). According to a literature review as of January of 2015, ithas had little critical testing outside of the originator team. However, it is cited innumerous research articles including The American Thoracic Society statement ondyspnea and the IPAL-­‐ICU	  Advisory Board (Parshall et al., 2012:	  Puntillo et al.,2014). Due to research on cognitively impaired patients experiencing dyspnea byDr. Campbell starting in 2007, it is a suitable instrument to assess dyspnea in thesedated or cognitively	  impaired mechanically	  ventilated ICU population (Campbell,2008a:	  Campbell, Templin, & Walch, 2010).
	  44 RDOS, PAIN, & AGITATION
Discriminatory analysis can show the differences between an instrument andother conditions or constructs (Lang & Secic, 2006, p. 246: Waltz et al,	  2010, p. 180:	  Gélinas, Puntillo, Joffe, & Barr, 2013).	  In the arena of adult critical care,discriminatory analysis of signs and symptoms of discomfort in cognitively impaired	  ICU patients is weak or limited in most of the research	  studies in this population(Pudas-­‐Tähkä	  et al., 2009).In order for the RDOS to be useful in clinical practice, the RDOS must havediscriminatory validity from pain and agitation. To date, no one has completed thisresearch. If this study is able to distinguish	  between respiratory	  distress, pain, andagitation,	  there is a potential to better alleviate suffering and treat patientsappropriately. Since this scale is relatively new and has not been extensivelystudied, further testing of this scale and discrimination of this scale between	  painand/or restlessness was	  warranted. The purpose of this study was to explore therelationships between respiratory distress, pain, and agitation in the cognitivelyimpaired adult patient on mechanical ventilation.
Background and SignificanceEvery year in the United States,	  over 5 million hospitalized patients areadmitted to an intensive care unit (ICU). The average length of stay is 6-­‐9	  days. Theyare admitted primarily for life support that may include mechanical ventilation(Society of	  Critical Care Medicine [SOCCM], 2012). Patients with acute respiratoryailments, cancer, or cardiac illnesses are also very likely to be admtted to a criticalcare unit. Furthermore, the trend is rising. Increased numbers of patients will be onmechanical	  ventilation in hospitals	  in the future (Carson,	  Cox, Holmes, Howard, &
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Carey, 2006).The consequences of patients suffering with symptoms such as respiratorydistress or dyspnea while being mechanically ventilated are serious. Dyspnea andpain are the two most common symptoms experienced	  by patients (Banzett,Pedersen, Schwartzstein, & Lansing, 2008). Shortness of breath or dyspnea is anunpleasant symptom associated with anxiety and distress. Dyspnea is defined by anumber of distinct qualitative symptoms	  and sensations caused by physiological,psychological,	  or neuromuscular origins (Banzett	  et al., 2008:	  Nishino, 2011:Parshall et al., 2012:	  Dudgeon & Shadd, 2012). In fact, 50% of patients admitted	  tohospitals have dyspnea (Parshall et al., 2012).In 2011 Schmidt et al. researched dyspnea with mechanical ventilation.	  Theirstudy found that dyspnea was associated with anxiety and delayed ventilatorweaning. Qualitative studies with patients have also shown that dyspnea has beenfound to be to be one	  of a number of distressing symptoms experienced during anICU stay (Li & Puntillo, 2006: Schmidt et al., 2014).Nurses use agitation, restlessness, and/or physiological signs as an indicationof level of anxiety (Frazier et al., 2002: Frazier et al., 2003).	  In qualitative studies onnursing perception of agitation in critical care patients, nurses use 48 attributes ofpatients in planning and treating agitation, and 57 attributes in evaluating theeffectiveness of treatment (Aitken, Marshall, Elliott, & McKinley, 2009). In addition,pain may be a cause of agitation (Jacobi et al., 2002,	  Barr et al., 2013).	  In thecognitively impaired critical care adult patient, nurses have used observation ofsigns and symptoms in order to assess pain levels of patients when they are unable
	  46 RDOS, PAIN, & AGITATION
to communicate (Gélinas et al., 2004: Skrobik & Chanques, 2013: Tate et al., 2012).Restlessness may be associated with respiratory distress, dyspnea, pain,anxiety, and frustration (Abbott et al., 2004). Pain is also associated withrestlessness and dyspnea (Li & Puntillo, 2006: Payen et al., 2009: Schmidt et al,2011). Other confounding co-­‐variables	  that have been shown to correlate withlevels of patient dyspnea are levels of sedation or use of anti-­‐anxiolytics	  and/oropiods (Campbell,	  2010). Qualitative studies with critical care nurses show thatadministering medications with sedation and/or analgesia for signs and symptomsof dyspnea, pain, and other of many underlying causes depends on clinicianjudgment in the absence of validated	  scales (Olson,	  Thoyre,	  & Auyong, 2007:Puntillo, Smith, Arai, & Stotts, 2008).	  Nurses also use the	  assessment of respiratoryrate and heart rate to evaluate levels of pain and sedation in the cognitivelyimpaired patient (Frazier	  et al., 2002: Gélinas	  et al., 2004:	  AACN Evidence-­‐Based	  Practice	  Resources Work Group, 2013).	  Physiological signs such as tachycardia and tachypnea have multiple causesyet are used in many observational instruments	  (De Jonghe et al., 2000). These	  signscorrelate poorly with	  dyspnea, anxiety, and pain (De Jong, Moser, An, & Chung,2004: Olson et al, 2007: Pudas-­‐Tähkä	  et al., 2009). It is known from a pathologicaland psychological standpoint, that pain and dyspnea are slightly different (Gracelyet al., 2007: Herigstad, et al., 2011).Other researchers have started to examine respiratory distress in theventilated population. In peer reviewed literature on the state of dyspnea in the ICUpatient, conclusions state that dyspnea is frequent in the mechanically ventilated
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patient	  and highly associated with pain and anxiety (Pudas-­‐Tähkä	  et al., 2009:	  Schmidt et al., 2014). How these three conditions would play out in a cognitivelyimpaired patient has not yet been examined (Schmidt	  et al., 2014).	  The RDOS	  is the only scale that scores respiratory distress by behaviors alone(Parshall	  et al, 2012:	  Barr et al, 2013). Some of the elements within the RDOS aresimilar or the same as elements used to commonly assess pain or restlessness. The	  relationships between respiratory distress,	  pain, and restlessness have yet to bediscovered in our cognitively impaired study population. In addition, a completeanalysis and summary of the discrimination, reliability, and validity of pain,agitation, and sedation instruments for ICU patients has	  not been published since2000 (De Jonghe et al., 2000:	  Barr et al., 2013).	  
The Instruments
the	  Respiratory Distress Observation Scale (RDOS).	  The RDOS is a scale that was designed to measure levels of dyspnea onpatients who are not able	  to communicate their distress (Campbell,	  2008a:	  Campbell et al., 2010: Campbell, 2012).	  Because it is new, it has not been widely	  used in clinical practice (Parshall et al, 2012).	  It	  has the potential of being a veryeffective tool to evaluate dyspnea within	  those who cannot speak for themselves(Mularski et al., 2010:	  Parshall	  et al., 2012).After the initial validation study Dr. Campbell next tested the RDOS with 89palliative care inpatients with various levels of cognition. She found that inter-­‐rater	  reliability was good and the scale was useful on patients in the cognitively impairedstate (Campbell et al., 2010).
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The RDOS is an ordinal scale	  with 8 observer parameters (Campbell,	  et al.,	  2010). The parameters are: “heart rate, respiratory rate, accessory	  muscle use,paradoxical breathing pattern, restlessness, grunting, nasal flaring, and a fearfulfacial expression.” (Campbell et al, 2010) Each parameter is scored with	  zero to twopoints for a maximum of 16 points to indicate the most distress (Campbell	  et al,2010).
Restlessness, non-­‐purposeful	  movement, or unusual tension of the upperlimbs	  may be similar to the behaviors observed with sedation and pain monitoring.Restlessness has been associated with respiratory distress, dyspnea, pain, anxiety,and frustration (Abbott et al., 2004:	  Barr et al., 2013). Pain has also been associatedwith restlessness and dyspnea (Li & Puntillo, 2006: Payen et al., 2009: Schmidt et al,2011). Other confounding	  co-­‐variables	  that have been shown to correlate withlevels of patient dyspnea are levels of sedation, or use of anti-­‐anxiolytics	  and/oropiods (Campbell, 2010). Qualitative studies with critical care nurses show thatadministering medications with sedation	  and/or analgesia for signs and symptomsof dyspnea, pain, and other of many underlying causes depends on clinicianjudgment in the absence of validated scales (Olson et al., 2007: Puntillo et al.,	  2008).
Physiological signs such as tachycardia and tachypnea have multiple causesyet are used in many observational instruments	  (De Jonghe et al., 2000). These	  signshave been known to poorly correlate with dyspnea,	  anxiety, and pain (De Jong et al.,	  2004: Olson et al, 2007: Pudas-­‐Tähkä	  et al., 2009).
Grunting assessment in a patient on mechanical ventilation would be difficultdue to the closed system. In infants and children, nasal flaring, retractions and
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grunting are signs of respiratory distress (Deanehan & Nagler, 2012, p. 812:Thygesen, 2013). Seen	  in sick neonates and infants, grunting is an involuntary endexpiration noise caused by vocal chord mechanics for the prevention of alveolarcollapse during expiration (Ball et al., 2010, p. 841). Since the endotracheal tubetransects the vocal cords (Cairo, 2012, p. 348), there would be no audible grunt in amechanically ventilated adult.
Accessory muscle use is identified as associated with respiratory distresswithin the Campbell respiratory distress theoretical model (Campbell, 2008b). Inaddition,	  accessory	  chest muscle movement has not been noted as an element ofsedation and pain scales.	  Nasal flaring also is not associated with adult sedationassessment or adult pain assessment literature.
RDOS psychometric testing.The RDOS was tested for validity and reliability with a 3 minute observationperiods	  during ventilator weaning (Campbell, 2008a). The RDOS was compared tothe Dyspnea Visual Analog Scale (DVAS). The DVAS is a validated dyspneainstrument that has been in use since 1921 (Hayes & Pattterson, 1921 {as cited inCampbell, 2006:	  Mularski et al., 2010:	  Schmidt et al., 2011}). The Visual Analog Scalerequires patient input and is a commonly used test for dyspnea.In initial studies on the RDOS, it was found to significantly correlate with theDVAS (p= 0.001) (Campbell, 2008). Later testing revealed a Cronbach’s alpha of 0.64and	  internal consistency of 0.78 (Campbell et al, 2010). RDOS scores were inverselycorrelated with pulse oximetry and oxygen administration levels. Those results	  supported construct validity (Campbell et al, 2010). Campbell et al. found that the
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RDOS was both valid and reliable for evaluated dyspnea in a cognitively impairedpatient (Campbell, 2008a).	  After 2008 paradoxical breathing presence or absencewas included	  in the scale due to its high correlation with high respiratory distressindicators (Campbell, 2008a). Most recently Campbell & Templin found that forpatients on mechanical ventilation, a score of 3 or greater on the RDOS met thethreshold for dyspnea as	  compared to the DVAS (2015).
other studies done with the RDOS thus far. Research	  outside of the initialcreation and testing of the RDOS by Dr. Campbell to date have been done by Hui etal. in 2013 and Persichini, Gay, Schmidt, Demoule, & Similowski, in 2014. In the Huistudy, the	  study subjects were hospitalized with advanced cancer. These subjectswere cognitively intact. In this study of 299 subjects, the study team had the subjectsself-­‐report	  their levels of dyspnea using another validated scale. They utilized theRDOS subjective, and physiologic correlates to look for concurrent validity. Theyfound that physiological signs such as respiratory rate did not correlate with thepatient’s reported level of dyspnea. They also found that the RDOS weaklycorrelated with the patient’s reports of dyspnea (Hui et al., 2013).The limitation to the Hui study was that the RDOS was completed by aresearch coordinator, not a nurse or physician. The RDOS was intended as anassessment by nurses on	  cognitively impaired	  patients (Campbell, 2010). Since thisstudy was completed outside of the critical care arena (Hui et al., 2013), it cannot begeneralized to the cognitively impaired critical care patient.The Persichini study was a principal component analysis of the	  RDOS on 193mechanically ventilated subjects newly admitted to the ICU. It was presented as a
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conference abstract in 2014. They compared the RDOS to the DVAS but found that73 of their subjects were not able to complete the VAS due to cognitive impairment.	  They did however arrive at a 95.5% sensitivity for the RDOS score level > 3 todyspnea. Their conclusions were that behaviors are a valid way to evaluate dyspnea(Persichini et al., 2014).
The Richmond Agitation-­Sedation	  Scale (RASS).The RASS was developed based on clinical guidelines for continuousadministration of sedatives	  and opiates in critical care (Sessler, Gosnell, & Grap,2002). In critical	  care, many patients are on medications for pain and sedation thatinfuse intravenously	  on a continuous	  basis (Payen et al, 2007). The underlying focusfor the RASS scale design was to optimize medications for pain and sedation thatinfuse intravenously on a continuous basis with a validated, reliable, and structuredmethod of titration (Jacobi et al, 2002:	  American Society of Health-­‐System	  Pharmacists, 2002).The 10 item RASS is a partial observation scale that measures agitation andsedation levels in	  adult intensive care patients (Sessler	  et al, 2002). The RASS scaleranges from +4 combative, zero as “alert and calm,” to -­‐5	  completely unresponsive(Sessler et al, 2002). The RASS was developed and tested on patients who werewithout sensory impairment yet who	  might be cognitively impaired (Sessler et al.,2002). Arevalo et al. completed follow up research	  and evaluation of the scale in2012. Their results concurred with earlier validity and reliability testing and statedthat “the RASS is one of the best and simplest to use” to evaluate critical care
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patients (Arevalo et al., 2012). In addition, the RASS	  takes less than 20 seconds tocomplete (Ely et al., 2003).
The Critical-­Care	  Pain Observation Tool (CPOT).Some critical	  care observational pain scales use behavioral and/orphysiological signs to obtain a conclusion about level of discomfort. (AACN, 2013:Stites, 2013) According to Pudas-­‐Tähkä	  et al only a few are reliable enough for day-­‐to-­‐day	  clinical practice (2009).The	  Critical-­‐Care	  Pain Observation Tool (CPOT) was created by GélinasFortier, Viens, Fillion, & Puntillo in 2004. This tool	  utilizes facial expression,restlessness, and ventilator compliance among other things in order to evaluatelevels of pain (Gélinas et al., 2004). Validity and reliability of this instrument hasbeen with k coefficients ranging between 0.52 and 0.80 (Gélinas,	  Fillion, & Puntillo,2009: Pudas-­‐Tähkä	  et al., 2009: Paulson-­‐Conger,	  Leske, Maidl, Hanson, &Dziadulewicz, 2011).	  In spite of research and clinical guidelines that state that vital signs arenot a good method by which to assess pain (Jacobi et al., 2002: Lord &Woollard,2011: Skrobik & Chanques, 2013), respiratory rate, heart rate, and blood pressure(BP) continue to be utilized by nurses as a method of assessing level of comfort inthe cognitively impaired patient (Gélinas et al., 2004). In a 2011 study done on	  patients assessed with a behavioral pain scale by paramedics outside of the hospitalon adults, there were no significant correlations between pain severity score andheart rate or blood pressure	  (Lord &Woollard). However Lord and Woollard	  didfind a very small but statistically significant association between initial pain score
	  53 RDOS, PAIN, & AGITATION
and respiratory rate (2011).
MethodThi stud was	   non-­‐experimental	  descriptiv observationa stud withconcurren retrospectiv medica recor review This study utilized	  convenience and purposive sampling. Repeated observations on the sameparticipant were permitted. Observations took place at all hours throughoutthe day and night.The site for this research study was a large tertiary care metropolitan	  hospital located in Southern California.	  This study took place in the 24 bed medicalICU. Members	  of the critical care team include pulmonologists, physician specialists,nurses, advanced practice nurses, respiratory therapists, physical therapists,dieticians,	  social workers, and other clinicians.	  This health-­‐care	  system records allhealth information in electronic medical records. Institutional Review Board (IRB)approval was obtained from Sharp Healthcare and the University of San Diego.Informed consent was waived. Adult participants were screened and includedbased on presence of mechanical ventilation via endotracheal tube or tracheostomy,cognition as measured by the Glasgow coma scale and other criteria as seen in Table1. Potential	  subjects such as those that may be fearful and agitated due to a severepsychosis were excluded (Table 1).
A priori power analysis determined a goal of 100-­‐200	  subjects. Observationswere completed by two critical care nurse observers until an adequate	  number ofsamples was obtained. Observation data collection took place through a glass
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window from the hallway	  from outside of the room. Subject demographics andcharacteristics were obtained from the electronic medical record.Purposive sampling allowed for a representative number of observations totake place at each hour of the 24 hour day. If	  a subject was re-­‐admitted	  to the ICU orre-­‐intubated,	  this was noted at the observation time. Retrospective and concurrentmedical record review yielded	  subject demographics and characteristics. Scoringthe RDOS included an assessment of subject heart and respiratory rates. The	  respiratory	  rates were obtained from the screen on the mechanical ventilator. Thepulse heart rate was obtained from the bedside cardiac monitor during theobservation period.
Key variable.The key variable of this study was the score of the 2010 RDOS scale takenduring an observation period of three minutes. For the first 85 subjects the 2008RDOS score was utilized without the within scale item of paradoxical breath for thepurposes of inter-­‐subject	  and intra-­‐subject	  comparison. The following 63 subjectswere observed with the paradoxical breathing parameter as per the 2010 RDOSscale.	  
Statistical analysis.SPSS version 21 was utilized to review the study data. (IBM SPSS, 2012).	  Datawas screened for missing variables and evaluated for distribution patterns.Demographic and characteristics of our study subjects were defined.An exploratory	  analysis was run in order to evaluate within subjectvariability since multiple observations were run on each subject. The 2008 RDOS
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scores and 2010 RDOS scores were tested for correlation. Once finding significantcorrelation and meeting the assumptions	  for creation of a linear model, a linearregression equation was created to allow for regression imputation or theconversion of 2008 RDOS scores into 2010 RDOS scores. Following the above, eachof the 3 variables of the study 2010 RDOS, CPOT, and	  RASS were described,compared, and contrasted.
ResultsOur subjects consisted of 148 patients on mechanical ventilation. There wasan average of two separate	  observations per subject. Data was screened for missingvalues, outliers, and distribution patterns. Eighty-­‐five	  subjects had scores of the2008 RDOS alone. The following 63 subjects had scoring done for both the 2008 and2010 RDOS. Out of the 148, 7 subjects were excluded for missing	  data which left141 subjects for analysis.Spearman’s rho correlation showed that the correlation between the results ofthe 2008 RDOS and the results of the 2010 RDOS was large and statisticallysignificant,( rs(99) = .89, p < .001). A regression coefficient relating the 2008 scoringand the 2010 scoring was calculated to change the 2008 RDOS score to the 2010RDOS score including paradoxical breathing. This regression coefficient wasstatistically significant, b = 1.04, p < .001, 95% CI = .91 to 1.18. Our equation topredict 2010 scores from the 2008 scores was thus: 2010 RDOS score = 1.13(2008	  RDOS score) + .21. Utilizing the above regression modeling, 309 observationsbecame available for analysis on the 141 subjects.
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Observation scores were obtained at every hour of the day and night. RASSand CPOT scores were taken from the electronic medical record. The RASS andCPOT scores were recorded at the time closest to the observation within 3 hours.Listwise deletion was utilized	  for missing data for RASS and CPOT scores.
Subject demographics and diagnoses.The majority of our subjects were men (60%). The mean age was 66 SD14and the mean Glasgow coma scale score was 8 SD2. Artificial airway access was viaendotracheal tube (92%) in as opposed to tracheostomy (8%). The mean number ofventilator days of our subjects at the time of observation was 4 SD4 with a mediannumber of days of two.In the daily physician progress notes, intensive care specialists documented alisting of diagnoses and patient problems. For our subjects, almost all hadrespiratory failure listed (95%). Forty-­‐one	  percent had a lung problem or some kindof lung based infection. Half of the subjects (50%)	  had a kidney injury, problem, orsome kind of kidney disease. In addition, 52% had some kind of cardiovascularsystem problem without including a history of hypertension. Diabetes was fairlycommon with 41% having either controlled of uncontrolled blood sugars, and 22%had a cardiac dysrhythmia such as atrial fibrillation or flutter.Multiple diagnoses and problems were noted for our subjects. 33% of oursubjects had a lung issue or problem combined with kidney damage, injury, orchronic kidney disease. 20% or 30 subjects had sepsis plus a lung issue as well.After excluding resolved problems and eliminating redundancies, our progressnotes showed 78% or 116 subjects with 6 or more diagnoses or problems. There
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were even 11% or 17 subjects with 10 or more	  problems or diagnoses listed.Morbid obesity was documented in 11% of the subjects with a few describedas “supermorbidly obese.” Five percent had a brain injury or dementia and sevenpercent were status post a cardiac arrest during that hospital stay.	   (Tables 2 & 3).The mean score of all the 3 minute 2010 RDOS scores was 2 SD2 with a medianscore of 1 (95% CI 1.8 to 2.4).	  The range of scores was from 0 to 10. Results werepositively skewed with most of the scores at the low end of zero to two. Outliers	  were included with RDOS calculations. (Table 4).In terms of agitation, the median RASS score was -­‐3	  with a mode of -­‐3.	  Scoreswere positively skewed. For the evaluation of pain, behaviors of pain as documentedby the nursing staff was categorized as being present or absent. 69% of our subjectswere absent of pain per nursing documentation within 2 hours of the RDOSobservation scoring. Our mean CPOT score was 1 SD 1.4. Scores were also positivelyskewed. (Table 4)When conducting multiple observation samples from individual subjects, theremay be an effect within subjects on overall scores. A One-­‐way	  ANOVA was run andfound no significant effect on RDOS scores from taking multiple observations fromeach subject [F(4.304) = .83, p = .51]. Levene’s test confirmed that the homogeneityof variance assumption was met (p = 0.08). The RDOS was then compared to theCPOT pain score. Spearman’s rho showed a correlation between the RDOS score andpain (rs = .15, p = .02). Between the RDOS and RASS score there was no significantcorrelation (rs = -­‐.02,	  p = .76). The CPOT and the RASS however were significantlycorrelated (rs = .26, p < .001). (Table 5)
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DiscussionThis study’s findings support previous studies that have stated that pain anddyspnea are similar and associated but different. Our research found a slightcorrelation between the RDOS and CPOT scores. It was a surprise to find that theRASS score for restlessness	  differentiated from the RDOS since restlessness is acomponent within the RDOS scale. The CPOT and the RASS however were found tobe correlated as well. Based on this preliminary examination of the correlationsbetween the RDOS, pain, and agitation,	  our study concludes that the RDOS does notcompletely differentiate between pain and respiratory distress. However, it shouldbe noted that this is only a preliminary finding. In terms of restlessness, restlessnessassociated with an RDOS score as opposed	  to restlessness within the agitation RASSscore did seem to differentiate.Within the RDOS the presence or absence of “grunting” is an item to score(zero to two points). None of our observations had the presence of grunting sincethe endotracheal or tracheostomy tube prevented that phenomena. However,during the observations on an anecdotal basis, the research team observed aphenomena that was described as “guppy breathing” when higher scores on theRDOS were noted. This behavior was what seemed to be a reflexive dropping of thelower jaw and opening of the mouth around the endotracheal tube that was timedwith ventilatory effort. There was expert consensus among our research teamclinicians that this behavior was something that should be noted within	  the scale.However since there were so few subjects with truly high RDOS scores, it was
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difficult to pull out objective data for analysis. In the future, perhaps this “guppybreathing” phenomena could be addressed in the literature.
Limitations.There were three major limitations to this study. The first was that the scoresfor the RASS and CPOT were obtained from the medical record. Scores were utilizedthat were within 3 hours or less closest to the time of the RDOS observation.Concurrent scoring by multiple testers would have increased the accuracy of ourfindings since activities between RASS and CPOT scoring may have influenced thecorresponding RDOS score.Secondly, in the subject group, the RASS score of zero was excluded. Thereasoning was that	  an alert and calm patient was more likely to be cognitively intactand thus be excluded for other reasons. If they were alert and calm (zero RASSscore) as opposed to restless or with decreased levels of consciousness our studywould be able to identify the differences between the RDOS, pain, and agitationmore clearly.In addition, our study collected a large number of 2008 RDOS scores. Itwould have been ideal to have all the scoring include the paradoxical breathingcomponent rather than utilizing regression	  imputation to equalize the 2008 and2010 scales for analysis. The general consensus of our clinical experts was that ashorter and quicker scale was more likely to be used in clinical practice.
Implications.The pain (CPOT) and RDOS score correlation	  should be further examined byresearch in order to explore what components within the scales are related. The
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correlation between restlessness (RASS) and pain scores	  (CPOT) is also of concernsince clinicians utilize these scores as a basis for	  treatment	  and evaluation oftreatment response.In this study as in previous studies with the RDOS, RDOS scores have beenpositively skewed with the majority of the scores at the low end of zero to two.There are 16 points to the scale. While more studies evaluating	  sensitivity andthreshold levels are needed, ideally one might guess that the observation scoreswould tend to have a more normally distributed outcome pattern. Soon there will beenough RDOS studies that a systematic review may be able to evaluate	  the data on alarger scale. However different populations of patients, whether ICU, medical,respiratory, or surgical-­‐ trauma, may confuse the side by side comparison of scores.Within the scale components, our research team recommends the closeexamination	  of the heart rate scoring. In our medical intensive care patient subjectsthere was a number of those with atrial fibrillation and atrial flutter. These patients,along with those that might be febrile or have metabolic issues may have higherheart rates	  in excess of 100 during their ICU stay. These high heart rates in thesepatients may influence scoring of the RDOS and should be examined by futureresearch. Grunting as a factor for scoring within the RDOS scale also needs closefurther scrutiny for the ventilated subject.Finally the benefits of having a functional scale such as the RDOS are thefollowing: a) clinicians would have enhanced communication about patient status,b) ventilator settings could be assessed and optimized to prevent ventilator	  patient
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dysynchrony, and c) finally patient distress could be alleviated more effectively atend of life.
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Table 1. Participant eligibility
Inclusion criteria Exclusion criteriaAdults age 18 and over Recent RASS score of 0On mechanical ventilation via an Pharmacological paralysisendotracheal tube or tracheostomyCognitively impaired as defined by a Brain deathGlasgow Coma Score of 11 or lessPatient’s surrogate can read and speak Patient with “withdrawal of care” ordersEnglish who are actively dying,Patient has a history of English fluency Patients who are in an activeresuscitation or a “code blue,”Patients with a previous history ofblindness or deafnessPatients who have a history of adelusional psychological disorderPatients on pronation therapy
Table 2 . Subject Characteristics n=148
M/F %M/FGender 88/60 60/40%
Mean/SD Median ModeAge 66 SD15 67 64# of 2 SD1 2 1observations
per subject# of days on 4 SD4 2 1mechanical
ventilation*Glasgow Coma 8 SD2 8 10Scale score*First 24 hours	  on mechanical ventilation (MV)	  has been	  noted	  as Day 1. 2outliers on MV > 89 days were excluded	  from calculations.
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Table 3. Diagnoses
Diagnosis listed as per physician progress notes n=148 %Respiratory failureLung injury or lung based infectionSepsisShockKidney problem/injury and/or kidney diseaseOrgan failureElectrolyte problemCardiovascular pathology(except for a history of controlled HTN)Cardiac dysrhythmia such as atrial fibrillation or flutterDiabetesAnemiaObesity/Morbid obesityHistory of substance abuse or psych disorder(unrelated	  to respiratory failure)Brain injury or dementias/p cardiac arrest
Table 4. RDOS, RASS, & CPOT results
1406042387426357733614423/1616810
95%41%28%26%50%20%24%52%22%41%30%16%/11%11%5%7%
Scale Mean CI SD Median Min-­Max Mode
RDOS 2 1.8 to 2.4 2 1 0 to 10 0
CPOT* 1 .6 to .9 1 0 0 to 7 0
RASS* -­‐2.1 to -­‐2.5 -­‐3 -­‐5 to 2 -­‐3-­‐2** 2***Most recent score to time of respiratory distress	  observation,	  **Subjects	  with a RASS score of zero were excluded.
Table 5. Spearman’s rho correlations
RDOS CPOT RASS
RDOS
RASS .02 p = .76 .23 p < .001
CPOT .15 p = .02
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Testing the observation time requirement when using the Respiratory	  

Distress Observation Scale
AbstractAccording to the American Thoracic Society the Respiratory DistressObservation Scale (RDOS) is currently the only scale that can objectively scorerespiratory distress in the cognitively impaired adult. Research performed in 2008and 2010 regarding RDOS validity and reliability testing utilized a 3 minuteobservation period. For use in clinical practice, a shorter observation period ispractical. The purpose of this study was to compare the differences in scoring	  results on the RDOS at 1 minute versus 3 minutes when evaluating the cognitivelyimpaired adult patient on mechanical ventilation.Thi stud wa a observationa non-­‐experimental	  observationa stud inwhic RDO scorin wa complete o cognitivel impaire medica intensiv carepatient o mechanical	  ventilation Thi stud too plac i medica intensiv careuni a larg metropolita hospital Scorin wa complete within	   minute thatinclude bot minute	  an the minut period.	  Thi stud wa approve b thehospital’ Institutional	  Revie Board.Fifty-­‐nine	  paired observations were completed done on 59 cognitivelyimpaired medical intensive care subjects utilizing the 2010 RDOS. Spearman’s rhoanalysis showed that the RDOS observed over one minute significantly correlatedwith	  the observation over three minutes rs(57) = .78, p < .001. For the 2010 RDOS, aone minute observation period was	  essentially as good as a 3 minute observationperiod for medical intensive care patients on mechanical ventilation. For busy
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clinicians, an RDOS requiring less time is more likely to be used in clinical practice inthe intensive care unit for adults.
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IntroductionThe Respiratory Distress Observation Scale is the only behavioralobservational scale for respiratory distress (Parshall	  et al, 2012:	  Barr et al, 2013).Use of this scale allows clinicians to evaluate objectively the state of respiratorycomfort	  of patients who cannot communicate their distress. However, this scale ishas not been extensively evaluated.	  The RDOS validity and reliability testing was done during a 3 minuteobservation period which included auscultating	  and counting heart rate andrespirations for one minute (Campbell, 2010: Campbell, Templin, & Walch, 2010).	  For use in clinical practice, a shorter observation period is practical. Other	  observational scales like the Richmond Agitation Scale (RASS) and the GlasgowComa Scale (GCS)	  that are used on adults in critical care are validated	  for scoring inas little as 30 seconds (RASS[Sessler,	  et al, 2002], GCS [Teasdale & Jennett, 1974]).	  The purpose of this study was	  to compare the differences in scoring results on theRDOS at one minute	  versus three minutes when evaluating the cognitively impairedadult patient on mechanical ventilation.
BackgroundIn	  a 2009 multinational cohort study of more than 13,000 adult patients byMetnitz	  et al, over 53% of patients were mechanically ventilated on admission to acritical care unit. Dyspnea and pain are the two most common symptomsexperienced by critical care patients (Banzett, Pedersen, Schwartzstein, & Lansing,2008). In 2011 Schmidt et al. found that patients on mechanical ventilation withdyspnea have longer ICU stays than patients with less dyspnea. Researchers have
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also found that dyspnea was associated with anxiety and delayed ventilator weaning(Schmidt	  et al., 2011: Persichini, Gay, Schmidt, Demoule, & Similowski, 2014).	  Actually for 34% of critical care patients,	  dyspnea is	  the most distressing symptom(Puntillo et al., 2010). Most importantly,	  when assessing this population of patientsabout their symptoms, less than half had the ability to answer simple questionsasked about dyspnea (Puntillo	  et al,	  2010:	  Schmidt et al., 2014: Campbell & Templin,2015).	  Up to 40 dyspnea scales are available for cognitively intact adults to describetheir respiratory distress symptoms (Bausewein et al., 2007:	  Mularski et al., 2010:Parshall et al., 2012).	  Many	  previous studies have excluded patients on mechanicalventilation that are functionally	  unable to communicate. Thus, the conclusion can bedrawn that obtaining new information about	  respiratory distress in the cognitivelyimpaired ventilated population in critical care has practical and financialimplications in terms of the duration of mechanical ventilation and the alleviation ofsuffering.
Conceptual frameworkOur conceptual framework for this study was created Dr. Margaret Campbellin 2008. (Campbell, 2008b) This model was created as a result of the validity testingand creation of the respiratory distress observation scale (RDOS)(Campbell, 2008a:	  Campbell et al.,	  2010).	  The Campbell model is a testable framework that showsobservable elements including respiratory distress behaviors that may be seen incritical care patients that are cognitively impaired.
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The InstrumentMany studies	  on the behaviors of respiratory distress alone in the cognitivelyimpaired adult ICU patient have been completed by Dr. M. L. Campbell between2006 and the 2014. Early research showed that respiratory distress was observablein a cognitively impaired patient (Campbell, 2006: Campbell, 2007). Campbell alsostated that affective or conscious response was not required to perceive a threat tobreathing (Campbell, 2006). In 2007 she continued her work in an observationalstudy using capnography and video cameras during ventilator weaning in order toidentify behaviors associated with respiratory distress.	  She found that hypercarbialed to fear behaviors	  across cognitive states (Campbell, 2007).These studies on the behaviors of respiratory distress led to the developmentand testing	  of the RDOS. The first study on the RDOS was with 210 pulmonary	  rehabilitation patients. The RDOS was compared with the dyspnea visual analogscale with good results (Campbell, 2008a). The next testing on this scale was with89 palliative care inpatients	  with various levels of cognition (Campbell et al., 2010).	  After 2008 the presence or absence of paroxysmal breathing was added to theinstrument since the presence of this behavior correlated strongly with the rest ofthe scale (Campbell, 2008a).	  Most recently	  Campbell & Templin found that forpatients on mechanical ventilation, a score of 3 or greater on the RDOS met thethreshold for dyspnea when compared with visual analogue scale results (2015).Currently, the	  2010 RDOS is an eight item instrument that can be scored by aclinician. The maximum score is 16 with higher scores indicating greater respiratorydistress. Each variable is assigned	  a score between 0 and 2. The items within the
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scale include; heart rate at or above baseline, respiratory rate at or above baseline,restlessness, accessory muscle use, grunting, nasal flaring, the presence of a look offear, and paradoxical breathing presence or absence (Campbell	  et al., 2010).	  The RDOS	  has been shown to have good inter-­‐rater	  reliability (Campbell	  etal, 2010). Convergent validity scores was found to be acceptable when compared tothe dyspnea VAS (r= 0.404, p= 0.05) (Campbell et al., 2010). Internal consistencywas found to be acceptable as well with a Cronbach’s alpha at 0.64 and internalconsistency	  correlation coefficient of 0.78 (Campbell et al., 2010).Other studies on the RDOS include a study by Hui et al. in 2013. These studysubjects were hospitalized with advanced cancer and were cognitively intact. In thisstudy of 299 subjects, the study	  team had the subjects self-­‐report	  their levels ofdyspnea using another validated scale. They utilized the RDOS and subjective andphysiologic correlates to look for concurrent validity. Results showed inter-­‐rater	  agreement between patients and nurses was	  0.09 (p < 0.001) indicating thatobserved dyspnea was less than that reported by patients. However, 47% of thereported dyspnea	  values were within one point (Hui et al., 2013).	  The limitation to that study was that the RDOS was completed by a research	  coordinator, not a nurse or physician. The RDOS was intended as an assessment bynurses on	  cognitively impaired patients (Campbell, 2010). Since this study wascompleted outside of the critical care arena (Hui et al., 2013), it cannot begeneralized to the cognitively impaired critical care patient.Outside of the initial RDOS validation and creation team, an exploratoryvalidation study on the RDOS was completed by Persichini, Gay, Schmidt, Demoule
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and Similowski in 2014. This study was presented as an abstract for the AmericanThoracic Society International Conference in 2014 (Persichini et al., 2014).In the 2014 study, 193 critical care subjects were scored per the RDOS onadmission. The score was compared to a visual analog scale (VAS) result (Hayes	  &Patterson, 1921). At the time of the observation, 73 of those subjects werecognitively impaired and unable to complete the VAS scoring. A principalcomponent analysis of the scale was completed. They were able to verify thatbehavioral signs can indicate respiratory distress in ICU patients (Persichini et al.,2014). No mention is made in the abstract of the observation time period.Most recently an Evidence Based Practice Project was presented at the 2014Palliative Care Oncology Symposium. The RDOS was utilized on 56 patients in theoncology acute care setting. Scoring was completed in a two minute time frame.There was no testing provided	  on the reliability of the two minute time frame forthe observation scoring (Scheper, 2014).None of the previous studies have addressed the time requirement forobservation. It is only known that the initial validation studies utilized threeminutes to score the subjects for respiratory distress (Campbell,	  2008a:	  Campbell etal., 2010). This represents a gap in the knowledge and utility of the scale for generaluse in critical care. For busy clinicians, a 3 minute observation time is impractical.
MethodThe site for this research study was a tertiary care metropolitan hospitallocated in Southern California.	  This study took place in the 24 bed medical ICU.Members	  of the critical care team include pulmonologists, physician specialists,
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nurses, advanced practice nurses, respiratory therapists, physical therapists,dieticians, social workers, and other clinicians.	  This health-­‐care	  system records allhealth information in electronic medical records. Institutional	  Review Board (IRB)approval was obtained from Sharp Healthcare and the University of San Diego.Informed consent was waived. Adult participants were screened and includedbased on presence of mechanical ventilation via endotracheal tube or tracheostomy,	  cognition as measured by the GCS and other criteria. In addition, potential subjectssuch as those that may be agitated due to a severe psychosis were excluded.(Table 1).This study utilized purposive convenience sampling. Repeated observationson the same participant were permitted. Observations took place at all hoursthroughout the day and night. A observatio perio wa 3minut plus	   1 minuteobservatio takin plac consecutivel withi minutes.	  Rando orde o whethe 3minut o minut perio wen firs wa determine b pre-­‐selected	  randomizeddesign Withi scal measurement o hear rat an respirator rat wer obtainedfro th bedsid cardia monito an mechanica ventilator.
Statistical analysisThe key variable for analysis for this study was the score acquired from the2010 RDOS after one and three minute observation periods. SPSS version 21 wasutilized for statistical calculations (IBM	  SPSS, 2012).	  Data was screened for missingscores and patterns of normality.	  The variance of means was not normallydistributed between the two scores. Thus, parametric testing could not be utilized.
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ResultsThere were 60 subjects with 59 paired observations done utilizing the 2010RDOS. Subjects were a mean age of 66 SD 16 with a Glasgow Coma Score (GCS)mean of 8 SD2. The median RASS score was -­‐3	  with a mode of -­‐3	  as well. In terms ofthe medical problems of our subjects and diagnoses, 46 subjects had more than 6listed. Six subjects had 10 or more serious problems or	  diagnoses. Almost all hadrespiratory failure (93%) with majority having a cardiovascular problem (53%).(Table 3)Q-­‐Q	  graphing showed that observations were somewhat evenly distributedthroughout the day and night (Figure 2). The mean score of the one minute RDOSwas 1.46 SD 1.57, 95% CI 1.05-­1.87while the mean score of the three minute RDOSwas 1.54 SD1.42, 95%CI 1.18-­‐1.91.	  (Table 4) Spearman’s rho analysis showed thatthe	  2010 RDOS observed over one minute significantly correlated with the 2010RDOS observed over three minutes rs(57) = .78, p < .001. (Table 5)
DiscussionA 1 minute observation period is not significantly different from a 3 minuteobservation period. A shorter observation period for behavioral scales used incritical care is common for the cognitively impaired. Examples of scales that can berapidly scored are the GCS and the RASS. Due to the nature of the multiplesimultaneous demands on clinician’s time in critical care, it is unlikely that anybehavioral scale would be utilized in isolation. It is more likely that use of anobservation scale might be accompanied	  by a physical assessment, conversation
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with others in the setting, or even a critical task such as preparing for medicationadministration.
LimitationsPatients that were intubated for behavioral management or substance abusewithdrawal were excluded. In addition, patients that had a language barrier due toinability to understand English were also excluded. These exclusions, limit thegeneralizability of the results. Surgical intensive care patients were not included inthis study. The	  surgical	  intensive care adult may have some characteristics thatmight affect the RDOS scoring results if the scale would be utilized in thatpopulation. Also, due to logistic constraints, the majority of the observations weredone by one observer.
ImplicationsIt has been recognized by many critical care researchers and palliative caregroups that dyspnea and associated respiratory distress is under-­‐diagnosed,	  under-­‐documented, and under-­‐treated	  (Mularski,	  et al., 2009).	  This condition has beenparticularly under-­‐recognized	  in the cognitively impaired (Schmidt	  et al., 2014). Themanagement and documentation of dyspnea is a quality of care goal	  particularly atend of life (Mularski,	  et al., 2009:	  U.S.DHH, CDC, NCHS, 2011: Puntillo et al., 2014).	  According to the literature in the last year or so, the RDOS is starting to beutilized by clinicians even though it has not been widely tested. Since this is the onlyobservational scale to measure respiratory distress and assumed dyspnea in thecognitively	  impaired, it behooves scientists to critically examine all components ofthe scale and ensure that it meets the needs of patients and clinicians. Anecdotal
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findings during the collection of data for this study support a possibility that theRDOS may need	  adjustment	  or modification for the intensive care ventilatedpopulation. In addition, generalizability of the scale to the adult population with avariety of diagnsoses needs to be addressed in research. Further work with theRDOS	  and other scales on respiratory	  distress for the cognitively impaired should befostered.This scale is unique and meets a previously unmet need. Further scientificrefinement and examination of the RDOS is essential. It would be interesting toexamine whether the presence of family members or nursing staff has an effect onrespiratory distress or even agitation scores. Future research could also focus onprincipal component analysis of data collected from RDOS observations. Analysis oneach scored item within the scale will be	  helpful to identify the key components ofthe scale to both strengthen and shorten it. Finally, the RDOS would benefit fromcritical evaluation to improve ease and efficiency of scoring for busy clinicians.
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Table 1. Participant eligibility
Inclusion criteria Exclusion criteriaAdults age 18 and over Recent RASS score of 0On mechanical ventilation via an Pharmacological paralysisendotracheal tube or tracheostomyCognitively impaired as defined by a Brain deathGlasgow Coma Score of 11 or lessPatient’s surrogate can read and speak Patient with “withdrawal of care” ordersEnglish who are actively dying,Patient has a history of English fluency Patients who are in an activeresuscitation or a “code blue,”Patients with a previous history ofblindness or deafnessPatients who have a history of adelusional psychological disorderPatients on pronation therapyTable 2. Subject Demographics and Characteristics n=60
M/F %M/FGender 42/18 70/30%
Mean/SD Median ModeAge 66 SD16 68 68# of days on 4 SD16 2 1mechanical
ventilation*Glasgow Coma 8 SD2 8 10Scale score**RASS score** -­‐3 -­‐3CPOT score** 1 SD1 0 0*First 24 hours	  on mechanical ventilation (MV)	  has been	  noted	  as Day 1. 2**Most recent score to time of respiratory distress	  observation, Subjectswith a RASS score of zero were excluded.
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Table 3. Subject diagnoses
Diagnosis listed as per physician progress notes n=60Respiratory failureLung problem or lung based infectionSepsisShockKidney problem/injury and/or kidney diseaseOrgan failureElectrolyte problemCardiovascular pathology(except for a history of controlled HTN)DiabetesAnemiaObesity/Morbid obesityHistory of substance abuse or psych disorder(unrelated	  to respiratory failure)Brain injury or dementia or encephalopathys/p cardiac arrest
5643181729715322133102292
93%72%30%28%48%12%25%53%35%55%16%3%48%3%
Figure 1. Time of observations.
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Table 4. RDOS score results
N Mean 95% CI SD Median Minimum Maximum
RDOS one 65 1.46 1.05- 1.57 1.00 0 7
minute 1.87






Table 5.	  Spearman rho correlation
RDOS 3 minute
RDOS 1 minute .78 p < .001
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ConclusionThis manuscript has identified a research gap in the ongoing scalerefinement and validation of the Respiratory Distress Observation Scale (RDOS).There have been three research goals met within this manuscript. This section willsummarize each research aim	  and the conclusions found.The first research aim was to identify the incidence and severity ofrespiratory distress in our cognitively impaired adult patient on mechanicalventilation. Our team found 26% of our subjects experienced respiratory distress	  for over 5 hours aggregate per day. This finding supports previous research oncognitively intact adults. Patients on mechanical ventilation experience dyspneaeven if cognitively impaired.Our second aim was to find out if the RDOS differentiated between	  pain andagitation. This conclusion would provide further validity for the respiratory distressconstruct of the RDOS. Our team found that the RDOS slightly correlated with painas measured by the CPOT score. This indicates that use of RDOS results in	  order todetermine the effectiveness of interventions for the critical care patient may beproblematic. However, restlessness as measured by the RASS as compared to theRDOS score showed a significant difference. The RASS is an agitation scoring scale,whereas	  restlessness is just one component to be scored within the RDOS scale. Inspite of the statistical differentiation between the two, restlessness as a scoring itemwithin the RDOS may need further evaluation as a factor in the behaviors	  forrespiratory distress.
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Finally our third aim dealt with the practical use of the RDOS in a clinicalsetting. The research question was to find out if the 3 minute observation periodthat was used in the initial validation studies was equal to observing for	  1 minute.Our findings indicate that 1 minute of observation was as good as 3 minutes interms of obtaining a score on the RDOS. This result has practical implications foruse, research, and study with this scale since direct care staff is more likely to	  utilizea scale that takes less time.Due to the limited amount of research on respiratory distress in thecognitively impaired patient prior to these studies, this manuscript contributes tothe body of knowledge on the clinical state of cognitively impaired	  adults onmechanical ventilation that may or may not have respiratory distress. Clinicalpractice guidelines for critical care recommend that agitation sources be addressedin order to minimize sedation and its subsequent complications (Barr et al., 2013).Unaddressed dyspnea has been linked to agitation (Schmidt et al., 2014). At anational level, the Agency for Healthcare Research (AHRQ) supports research on the“development of scientifically rigorous research that provides new knowledge forinforming	  health care decisions” (Velentgas, Dreyer, Nourjah, Smith, & Torchia,	  2013, p. 17).	  In addition, an analysis of National Institute of Health (NIH) fundingcompleted in 2011 concluded that the NIH has been funding support for thedevelopment of unbiased research on disease burden in the United States (Gillum etal., 2011). It should be noted that funding in the NIH analysis was tied to diseasediagnoses rather than a condition such as dyspnea that crosses many disease states.
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Finally, because dyspnea is	  such a complex condition, evaluating this state inthose that are cognitively impaired is difficult. That may be the reason that abehavioral observation scale for respiratory distress has not been developed untilthe 21st century. As clinicians, the observation	  of a patient gasping for breath inspite of mechanical ventilation is heart wrenching. End of life clinical organizationssuch as the Improving Palliative Care in the ICU (IPAL-­‐ICU)	  Advisory Board(Puntillo, et al.,2014) have disseminated guidelines	  that dyspnea be addressed,documented, and treated. In the cognitively impaired adult, further work inaddressing dyspnea and respiratory distress is not only good healthcare, but is theright thing to do.The RDOS is the only scale able to evaluate the cognitively impaired adult fordyspnea (Parshall	  et al, 2012:	  Barr et al, 2013). Even though this scale may needfurther refinement, it is a commendable accomplishment by Dr. Margaret Campbellas she began her research trajectory on this issue in 2008 (2008).In the future, this scale could be as common or as generalizable as any of theobservational pain scales or agitation scales utilized in critical care. Since it knownthat patients on mechanical ventilation suffer from dyspnea (Li & Puntillo, 2006:	  Schmidt et al., 2011:	  Schmidt et al., 2014), further RDOS validation research iswarranted by health science researchers worldwide in order to refine this scale.The RDOS could be used to measure the effectiveness of mechanical ventilationinterventions such during ventilatory weaning or changes in ventilator settings. TheRDOS could also be a useful instrument for ancillary healthcare workers such asrespiratory therapists or paramedics.
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There is data to support that mechanical ventilator treatment interventionscan decrease respiratory distress, and by doing so, decrease intubation time.(Branson, Blakeman, & Robinson, 2013). Utilizing the RDOS in order to enhanceventilator settings for cognitively impaired adults on mechanical ventilation haspatient centered comfort as well as fiscal implications.	  Finally the RDOS could beused at end of life to identify respiratory discomfort and allow for effectivemedication interventions.As a research tool, the availability of a validated RDOS allows for multi-­‐center	  trials and interventions involving the	  effectiveness of respiratory care on thecognitively impaired adult. Research on the RDOS leads to the ultimate goal ofimprovement in patient outcomes and lessening of patient suffering.
	  97 RDOS, PAIN, & AGITATION
ConclusionBarr, J., Fraser, G. L., Puntillo, K., Ely, E. W., Gélinas, C., Dasta, J. F.,…Jaeschke, R.(2013). Clinical practice guidelines for the management of pain, agitation,and delirium in adult patients in the intensive care unit. Critical Care
Medicine, 41, 263-­‐306.	  doi: 10.1097/CCM.0b013e3182783b72
Branson, R. D., Blakeman, T. C., & Robinson, B. R. (2013). Asynchrony and dyspnea.
Respiratory care, 58(6), 973-­‐989.	  doi: 10.4187/respcare.02507Gillum, L. A., Gouveia, C., Dorsey, E. R., Pletcher, M., Mathers, C. D., McCulloch, C. E., &Johnston, S. C. (2011). NIH disease funding levels and burden of disease. PloS
one, 6(2), e16837. doi: 10.1371/journal.pone.0016837Li, D. T. & Puntillo, K. (2006). A pilot study on coexisting symptoms in intensive carepatients. Applied	  Nursing Research, 19, 216-­‐219.	  doi:10.1016/j.apnr.2006.01.003
Parshall, M. B., Schwartzstein, R. M., Adams, L., Banzett, R. B., Manning, H.L.,…O'Donnell, D. E. (2012). An official American Thoracic Society statement:update on the mechanisms, assessment,	  and management of dyspnea.
American Journal of Respiratory and Critical Care Medicine, 185, 435-­‐452.	  doi:10.1164/rccm.201111-­‐2042ST
Schmidt, M., Banzett, R. B., Raux, M., Morelot-­‐Panzini,	  C., Dangers, L., Similowski, T.,& Demoule, A. (2014). Unrecognized suffering in the ICU: addressing dyspneain mechanically ventilated patients. Intensive care medicine, 40, (1), 1-­‐10.	  doi:10.1007/s00134-­‐013-­‐3117-­‐3
	  98 RDOS, PAIN, & AGITATION
Schmidt, M., Demoule, A., Polito, A., Porchet, R., Aboab, J.,…Sharshar, T. (2011).Dyspnea	  in mechanically ventilated critically ill patients. Critical Care
Medicine, 39, 2059-­‐2065.	  doi: 10.1097/CCM.0b013e31821e8779
Velentgas, P., Nourjah, P., Smith, S., Torchia, M., & eds. (2013). Developing a protocol
for observational comparative effectiveness	  research: A user's guide. (12(13)-­‐EHC099.). Agency for Healthcare Research and Quality Retrieved fromhttp://effectivehealthcare.ahrq.gov/ehc/products/440/1166/User-­‐Guide-­‐to-­‐Observational-­‐CER-­‐1-­‐10-­‐13.pdf.
